Steady state and equilibrium exchange kinetic studies of the sheep brain glutamine synthetase reaction.
The kinetic mechanism of the sheep brain glutamine synthetase has been examined by both initial rate kinetics using the glutamate analog beta-glutamate and by isotope exchange measurements at equilibrium. Results of the initial rate studies were compatible with a number of sequential mechanisms but not with a partially or fully ordered rapid equilibrium or a ping-pong mechanism. Kinetic parameters at 37 degrees and pH 7.2 were K beta-Glu = 16 mM, KATP = 0.28 mM, and KNH2OH = 1.4 mM. For all equilibrium exchanges studied (ATP in equilibrium ADP, ATP in equilibrium Pi, and Glu in equilibrium Gln), the rate of exchange rose smoothly to a maximum as all substrates and products were simultaneously raised in a constant ratio. This result is in accord with a random order of substrate addition. A brief treatment of equilibrium exchange rates in cases where all substrate/product pairs are varied together is also presented.